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Since its invention, computational verb theory has been developed for some 16 
years. During this period, with its strong theoretical applicability, the computational 
verb theory penetrates into the fields of automatic control, signal processing, 
economics and so on and shows the ability of solving complex engineering and social 
problems.  
Association rules mining is one way to do data mining. In the first part of this 
thesis, computational verb similarity is applied to the data preprocessing for 
association rule mining, such that the relationship between the association rules of 
dynamic development trends between transactions can be studied in a noval point of 
view. In the second part of this thesis, the UAV path planning system based on 
obstacle avoidance has been studied. The system consists of four modules, which are 
the obstacle recognition, obstacle avoidance, path selection, and path smoothing. By 
using the obstacle avoiding algorithm based on computational verb rule set, we can 
calculate the avoiding angle. We then take the exact solution as a reference, compare 
the fuzzy solution with the computational verb solution, and the results show the 
advantage of computational verb theory to solve complex problems. 
In this thesis, the innovations are as follows: 
1. The computational verb theory is applied to association rule mining. There are 
many association rule mining algorithms, of which the objects are usually static 
and separated transaction information. The introduction of  computational verb 
similarities to association rule mining provides a new way for studying the 
association between the changing trends of transactions; 
2. The face-to-face obstacle collision avoidance physical model is presented by 
applying the computational verb rule set and the fuzzy rule set to obstacle 
avoidance model. The simulating results of accurate solution, fuzzy solution and 
computational verb solution are compared. The results show that the 
computational verb solution is a better approach to provide accurate solution than 














3. Propose the path smoothing model for the unmanned aerial vehicles in the case 
that the velocity is constant, and compare with smoothing result by using B-spline 
fitting. The simulation results show that the B-spline smoothing method provides 
relatively shorter path and yet, the radius of curvature of the smooth path curve is 
too bigger to be implemented by the unmanned aerial vehicles. The radius of 
curvature of our path smooth model is easier to set up, so there is no radius of 
curvature that can not be achieved, and it performs faster as well; 
4. Propose global and local path planning, combine them with three obstacle 
avoidance methods. By performing quantitative calculation combined with 
statistical analysis, we find the mean and variance of the errors for fuzzy and 
computational verb solutions with respect to the exact solution. The simulation 
results show that the computational verb solution is better than the fuzzy rule 
solution. 
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1. 萌芽期：从 1997 年到 2000 年。1997 年杨涛教授运用非线性理论构造了
understand 动词的可计算模型，这是计算动词的原型和发端。 




3. 综合成长期：从 2003 年到 2004 年，在理论上开始构造物理语言学；设













第 1 章 绪 论 
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Cognition）”；着手计算动词理论工程化方面的前期研究。 
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